2nd Generation RLV Airframe 
Structures and Materials 
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2nd Gen Airframe/TPS - Structures and Materials: 

Structures and Materials 



♦ Goals and Objectives 
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2nd Gen Airframe/TPS - Structures and Materials: 

Presentation Outline 



♦ Develop and demonstrate verified airframe and cryotank 
structural design and analysis technologies 
• Damage tolerance, safety, reliability and residual 
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♦ Develop and demonstrate robust airframe structures and 
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« Plans developed for all structures and materials technology 
tasks work is being initiated 
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Maximum Principal Strain Plots 



Multi-Lobed Tank Nonlinear Analysis 



High Fidelity Nonlinear Analysis 







Objective: Develop verified high 
fidelity analysis tools to reduce 
dependence on tests 
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Predicted 
Geometrically 
Perfect Shell 
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2nd Gen Airframe/TPS - Structures and Materials: 

pplying Advanced Methods for 
Residual Strength Predictions 
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Distributed Fiber-Optic (F/O) Sensing for Structures IVHM 








Capabilities: 

Loads 

• Bi-axial tension is applied 






Composite LH 2 Tank 
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Representative 

Tank geometry panel section 

modelled as a Thermal Analysis 




orrelation of Analysis to Tes 
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TEEK Foam Filled Honeycomb Materials 


Cross-Section 
of fixture 
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2nd Gen Airframe/TPS - Structures and Materials: 

Thermal/Mechanical Tension Test 
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Element 



Materials in Structural Applications 



♦ NASA’s Thermal Protection System (TPS) Technologies 

• RLV Focused Projects 



Space Transportation Technology Workshop - Airframe Section 

TPS Technologies & Capabilities 



♦ Constituents and Fabrication Techniques for 
Metallic TPS - LaRC 

• Advanced joining techniques 
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Space Transportation Technology Workshop - Airframe Section 

RLV Focused Project of the ASTP 


♦ Durability 

• TUFI & White TUFI on AETB Ceramic Tiles - ARC 
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Space Transportation Technology Workshop - Airframe Section 

Recent or Emerging Technologies 



♦ Higher Temperature Capability 

• Ultra-High Temperature Ceramics - ARC, GRC, LaRC 
- including Zr & Hf based ceramic composites 
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Higher-Temperature Felts - ARC 

Integral Cryogenic Insulation / TPS - ARC, MSFC 

Space Transportation Technology Workshop - Airframe Section 

Recent or Emerging Technologies, ctd. 


Material Develop. 
& Char. Labs 





♦ Materials Development & Characterization Laboratories 

- ARC, GRC, JSC, LaRC 
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Space Transportation Technology Workshop - Airframe Section 

Material & Analytical Capabilities 



http://tpsx. arc. nasa. gov 

♦ TPSX is an engineering design tool that provides material property and 
performance data on a variety of thermal protection system materials. 
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TPSX Web Edition TPSX Windows Program 

Space Transportation Technology Workshop - Airframe Section 

Thermal Protection Systems Expert & Material 

Property Database 


♦ Arc Jets 
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Space Transportation Technology Workshop - Airframe Section 

Test Facilities 



